PATENT 
P56310 

AMENDMENTS IN THE CLAIMS 

Please amend claims 3 5 6, 27 and 36 by this amendment as follows and cancel claims 2, 9 
and 23-25 without prejudice or disclaimer as to their subject matter by this amendment as 
follows: 

1. (Previously canceled) 

2. (Canceled) 



1 3. (Currently Amended) An ink-jet printhead. comprising: 

2 a substrate being a single integrated monolithic and homogenous unit of silicon, said 

3 substrate, having a rear surface, said rear surface having a channel having a predetermined depth, 

4 wherein a plurality of ink feed holes are formed on a bottom of the channel perforating said 

5 substrate; 

6 a nozzle plate coupled to a front surface of the substrate, said nozzle plate being 

7 perforated bv a plurality of chamber-orifice complex holes, wherein each chamber-orifice 

8 complex hole corresponds to at least one of said plurality ink feed holes: and 

9 a plurality of heaters disposed on the front surface of the substrate, each one of said 

10 plurality of heaters being located near corresponding ones of said plurality of chamber-orifice 
u complex holes, wherein each one of said plurality of ink feed holes is formed at a center portion 

12 of a corresponding one of said plurality of chamber-orifice complex holes, and each one of said 

13 plurality of said heaters surrounds corresponding ones of said plurality of ink feed holes Th e ink- 
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je t printhcad of claim 2 , wherein each one of said plurality of heaters is of an omega shape that 
surrounds said corresponding ink feed hole. 

4-5. (Previously canceled) 

6. (Currently Amended) An ink-iet printhead. comprising: 

a substrate being a single integrated monolithic and homogenous unit of silicon, said 
substrate, having a rear surface, said rear surface having a channel having a predetermined depth* 
wherein a plurality of ink feed holes are formed on a bottom of the channel perforating said 
substrate: 

a nozzle plate coupled to a front surface of the substrate, said nozzle plate being 
perforated by a plurality of chamber-orifice complex holes, wherein each chamber-orifice 
complex hole corresponds to at least one of said plurality ink feed holes: and 

a plurality of heaters disposed on the front surface of the substrate, each one of said 
plurality of heaters being located near corresponding ones of said plurality of chamber-orifice 
complex holes, wherein each one of said plurality of ink feed holes is formed at a center portion 
of a corresponding one of said plurality of chamber-orifice complex holes, and each one of said 
plurality of said heaters surrounds corresponding ones of said plurality of ink feed holes Th e ink- 
je t prin t h c ad of claim 2 , wherein each chamber-orifice has a truncated conical shape, wherein a 
lower end of said chamber orifice facing said substrate faces the corresponding ink feed hole and 
heater formed on the substrate and the other end having a smaller diameter faces toward an 
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outside of said ink-jet printhead. 
7-8. (Previously canceled) 
9. (Canceled) 

10-22. (Previously canceled) 
23-25. (Canceled) 

26. (Previously canceled) 

27. (Currently Amended) An ink-jet printhead, comprising: 

a substrate being a single integrated monolithic and homogenous unit of silicon, said 
substrate, having a rear surface, said rear surface having a channel having a predetermined depth, 
wherein a plurality of ink feed holes are formed on a bottom of the channel perforating said 
substrate; 

a nozzle plate coupled to a front surface of the substrate, said nozzle plate being 
perforated by a plurality of chamber-orifice complex holes, wherein each chamber-orifice 
complex hole corresponds to at least one of said plurality of ink feed holes; and 

a plurality of heaters disposed on the front surface of the substrate, each one of said 
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plurality of heaters being located near corresponding ones of said plurality of chamber-orifice 
complex holes, said nozzle plate being a single integrated monolithic and homogenous unit, each 
chamber-orifice hole having a cylindrical shaped portion on a portion of said chamber-orifice 
hole closest to a side of said nozzle plate that attaches to said substrate and a conical shaped 
portion on a portion of said chamber-orifice hole closest to a side of said nozzle plate opposite 
from where said nozzle plate attaches to said front surface of said substrate, said conical shaped 
portion being a section of a right circular cone with an axis perpendicular to said front surface of 
said substrate and perpendicular to said surfaces of said nozzle plate; 

said ink-je t printhcad being manufactured by a p r ocess geared for mass produc t ion, said process 
comprising the steps of : 

e t ching said channel into a r ear surface of said subs tr ate; 

et ching a plurality of holes through to said fron t surface of said subs tr ate to perfo r ate said 

substrate; 

deposi t ing a fi r st p lurality of signal lines and a second plu r ality of signal lines on said 

front surface of said subs tr ate, each one of said first plurality of signal lines terminating near 
termina t ion points of co rr esponding ones of said second plurality of signal lines, each of said 
t ermina t ing portions of said firs t and said second signal lines terminating near at leas t one of said 
plurality of holes perfora t ing said fron t surface of said substra t e; 

depositing said heat e rs made of a r esistive material on t o said fron t surface of said 

substra t e so as t o said connect terminating e nds of each one of said firs t plurality of signal lines 
with cor r esponding termina t ing ends of said second plu r ality of signal lines, said resis t ive 
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ma t erial being near to a t leas t one of said plurality of holes perforating said front surface of said 
subs tr a t e; and 

a tt aching said nozzle pla t e perforated by said p lurality of nozzle holes on t o said front 

surfac e of said subs tr a t e so t hat each one of said plurality of nozzle holes is aligned to 
co rr esponding ones of t erminating ends of said firs t and said second signal lines, said r esistive 
ma t erial, and at leas t one of said p lurality of hol e s p e rfo r ating said fr ont surface of said substrat e , 
said resistive ma t erial b e ing e ssen t ially omega in shape and sur r ounding corresponding ones o f 
said plurality of holes perfora t ing said fron t surfac e of said subs t rate . 

28-35. (Previously canceled) 

36. (Currently Amended) An ink-iet printhead, comprising: 

a substrate being a single integrated monolithic and homogenous unit of silicon, said 
substrate, having a rear surface, said rear surface having a channel having a predetermined depth, 
wherein a plurality of ink feed holes are formed on a bottom of the channel perforating said 
substrate; 

a nozzle plate coupled to a front surface of the substrate, said nozzle plate being 
perforated by a plurality of chamber-orifice complex holes, wherein each chamber-orifice 
complex hole corresponds to at least one of said plurality ink feed holes: and 

a plurality of heaters disposed on the front surface of the substrate, each one of said 
plurality of heaters being located near corresponding ones of said plurality of chamber-orifice 
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complex holes, wherein each one of said plurality of ink feed holes is formed at a center portion 
of a corresponding one of said plurality of chamber-orifice complex holes, and each one of said 
plurality of said heaters surrounds corresponding ones of said plurality of ink feed holes The ink- 
je t printhcad of claim 2 , said nozzle plate being a single integrated monolithic and homogenous 
unit, each chamber-orifice hole having a cylindrical shaped portion on a portion of said chamber- 
orifice hole closest to a side of said nozzle plate that attaches to said substrate and a conical 
shaped portion on a portion of said chamber-orifice hole closest to a side of said nozzle plate 
opposite from where said nozzle plate attaches to said front surface of said substrate. 

37. (Previously Amended) The ink-jet printhead of claim 36, said cylindrical shaped 
portion of each chamber-orifice hole having an axis that is perpendicular to said front surface of 
said substrate and perpendicular to surfaces of said nozzle plate. 
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